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Luminescence measuring arrangement 

® A high speed, luminescence detection arrangement for 
sequentiaily measuring the luminescence emitted from a plu- 
rality of luminescence sources under test A tray holder 
contains a plurality of cup-nke ^ple wens, from which the 
luminescent radiation ts emitted, and each of the cup-like 
sample wells is sequentially positkjned in a predetermined 
k)cation to allow the detection and measurement of the inten- 
sity of the luminescence emitted therefrom. Display means 
, are provided to provkte a deteetible display, having a mag- 
nitude proportional to the "intensity of the luminescence de- 
tected. Fluid dispensing means are operatively interconnected 
to allow injection of one or more fluids into each of the cup- 
Uke sample wells at a predetermined time before measure^ 
n^nt of the luminescence emitted therefrom. 
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LUMINESCENCE MEASURING ARRANGEMENT 



This invention relates to the luminesence detection and 
measurement art, and, more particularly, to a high speed 
lumir»escerrce detection arrangement for sequentiaily mea- 
suring the luminescence from a pluraiity of luminescence 
emitting samples. 5 

As a method of precise analysis in both clinicaJ and 
research laboratories. Luminescence Imnriurioassay (UA) 
offers extraoftJinary potential. LIA combines the specificity of 
immunoassay and the sensitivity of luminescent light detec- 
tion. Moreover, applications are almost limitless in that all io 
That is needed is a procedure to link a luminescence reac- 
tant such as isoluminol or peroxidase, to the analyte or its 
antibody; availability of antibody to the analyte; and an 
instrument to measure the luminescent light emitted. 

Both bioluminescent (BL) and chemiluminescent (CL) 75 
reactions can be utilized in these assays, Bioluminescent 
reactions are enzymatically mediated by bacterial or firefly 
tuciferase. and involve oxidation of a substrate (usually 
luciferin) to form products which include light Luciferase- 
bound analytes or ATP can be quantitated by con-elating 20 
the amount of light produced to concentrations of standards- 
Detection limits of 10-* mol ATP. 10— mol TNT. and 
10"*' mol DNP are reported. 

Chemiluminescent reactions involve a similar light pro- 
duction, commonly by oxidation of a phthalhydrazide deriva- 25 
tive. such as lumind, in the presence of hydrogen peroxide 
and peroxidase. With napthalhydrazide and phthalhydrazide 
derivatives as chemiluminescent labels, detection limits Jn 
the range of lO"* mol are reported. Analytes include 
digoxin, thyroxine. IqG, Cortisol, insulin, progesterone, and 3( 
alpha-fetopratein. 

While there have been many procedures offering the 
specificity inherent to antibody binding, until the develop- 
ment of UA. radioactive labelling (RIA) was the method of 
choice due to its sensitivity. LIA has ail of the advantages 35 
of RIA. including comparable or better sensitivity. In addi- 
tion, it features low reagent volumes (hence low cost), and 
nontoxic, stable reagents. Luminenscence reagents offer a 
shelf life of about 2 years as compared with '^1. a common 
RIA label, which has an effective shelf life of about thirty - 4C 
(30) days. 

. The clinical chemist isjnvolved in measuring a variety 
of substances by many different analytical techniques. Al- 
though different, these techniques share the common princi- 
ple of an interface between chemistry and physics. The 45 
most commonly used such interface in clinical chemistry is 
absorptiometry, both at visible and ultraviolet wavelengths, 
but emission flame photometry and radioactivity are also 
commonly used. 

Analyses based on the measurement of emitted light, 50 
such as luminescent light offer several advantages over 
conventional techniques: high sensitivity, wide linear range, 
low cost per test and relatively simple and inexpensive 
equipment 

Luminescence detection has application in several 55 
areas of ciinical analysis. It has a role as a replacement for 
conventional colormetric or spectrophotometric indicator re- 
actions in assays for substrates of oxidases and de- 
hydrogenases. In this type of assay the sensitivity of the 
luminescence indicator reaction may be used either to so 
quantitate substrates not easily measured by conventional 
techniques (e.g.. prostaglandins and vitamins) or to reduce 
the quantities of specimen and reagent required in the initial 



enzymatic step, thus reducing the cost of the assay. An- 
other application of luminescence is the utilization of lu- 
minescent molecules as replacements for radioactive labels 
in immurK>-assay. as noted above. 

An important feature of luminescence as an analytical 
technique is that its usefulness is not confined to clinical 
chemistry. Further, luminescence detection has applications 
in roles in other pathology disciplines, e.g., hematology 
immunology, bacteriology, and phamnacology. 

Chemiiuminescence may be simply defined as the 
chemical production of light In the literature it is often 
confused with fluorescence. The difference between these 
two processes is the source of the energy that is producing 
molecules in an excited state. In chemiiuminescence, this is 
the energy of a chemical reaction, and the decay from the 
excited state back to the ground state is accompanied by 
emission of light (luminesceince). In contrast, incident radi- 
ation is the source of the enery that in fluorescence 
promotes molecules to an exerted state. Analytically, the 
types of luminescence that have engendered the most 
interest are chemiiuminescence and bioluminescence. The 
latter is the name given to a special form of 
chemiiuminescence found in biological systems, in which a 
catalytic protein increases the efficiency of the luminescent 
reaction. Indeed, in certain cases the reaction is impossible 
without a protein component 

Of the several advantages of luminescent methods 
over their conventional counterparts, their extreme sensitiv- 
ity is the most important For example, as compared with 
spectrophotometry, the BL assay of NADH is estimated to 
be some 25,000-fold more sensitive, and BL assays for 
glucose and alcohol are, respectively, 55-and 1 0-fold more 
sensitive than conventional assays. The minimal detectable 
concentration for an assay ultimately depends on how sen- 
sitively light can be detected, and on the quantum efficiency 
of the reaction. Generally BL reactions are much more 
efficient than CL reactions; typical quantum efficiencies are 
in the ranges 0.1-0-8 and 0.01-0.05, respectively. 

Since CL is an emission process (as opposed to 
absorption), response is usually linearty proportional to con- 
centration from the minimal detectable concentration up to 
the point where it is no tonger possible to maintain an 
excess of other reactants relative to the analyte. In the case 
of ATP assay by the firefly reaction, response is linear over 
six orders fo magnitude. 

The speed of analysis largely depends on the type of 
luminescent reaction. In some instances a rapid flash is 
obtained (1 s), the peak height of which may be related to 
analyte concentration; in otiier cases a more protacted glow 
occurs with a time course lasting several minutes. In the 
latter case, the integral or partial integral of the light-time 
curve, has been used as a measure of analyte concenti-ation 
because it is much less sensrtive to mixing efficiency, but 
this drastically reduced the through-put and speed of analy- 
sis. 

The major cost benefit of luminescent assays arises 
from their extreme sensitivity, which allows assays to be 
performed with much less reagents; hence reducing the 
cost per test For example, luminescence offers a means of 
reducing the cost of cholesterol assays involving cholesterol 
oxidase (EC 1.1.3.6). because the sensitivity of CL detec- 
tion of peroxide altows the initial peroxide-producing reaction 
involving cholesterol oxidase to be scaled down. 
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Specificity is conferred on BL and CL by using the 
luminescence as an indicator reaction coupled to inter- 
mediates (such as ATP. MADH. and H,0,) produced en- 
zymatically. Generally, BL reactions are specific because 
they are enzymic processes, but CL reactions are non- 
specifia Luminol, for example, will undergo a CL fBaction 
with various oxidants (oxygen, peroxide, superoxide, iodine) 
and its reactions are subject to interferences by reducing 
agents such as uric add. 

In practical applications of the principles of 
bioluminescence and chemiluminescence as above de- 
scribed, it is necessary to provide a detection and measur- 
ing arrangement for detecting and measuring the lumines- 
cence emitted from the sample under test Further, the 
arrangement should include a display for displaying the 
signal indicative of the intensity of the luminescence emit- 
ted. One prior art device, utilized for such luminescence 
detection measuring applications, requifBd that each sepa- 
rate sample under test be separately placed into the device. 
Reagents necessary to achieve luminescence with the sam- 
ple under test could be added prior to insertion of the 
sample into the device or .after insertion. The luminescence 
from the one sample, was then detected and measured, and 
a display indicative of the anrKXjnt of luminescence was 
provided. The sample was then removed and another sam- 
ple could then be installed. Such sampling on a one-at-a- 
time basis was time consuming, and did not tend itself to 
applications requiring high speed, rapid, determination of the 
luminescence emitted from a plurality of samples. 

Accordingly, there has long been a need for a lumines- 
cence detection measuring arrangement in which a plurality 
of samples under test may be rapidly subject to measure- 
ment of the luminescence emitted therefrom and a display, 
indicative of the intensity of the luminescence from each 
separate sample under test be provided, 

Acordingly. it is an object of the present invention to 
provide an improved luminescence detection and measuring 
arrangement 

It is another ol^ect of the present invention to pravide 
an improved luminescence detection and measuring ar- 
rangement, which rapidly detects and measures the lu- 
minescence emitted from a plurality of samples under test 

It is another ot>ject of the present invention to provide 
• an improved luminescence detection arrangement which is 
comparatively easy to utilize, is comparatively inexpensive, 
and provides repetitive, accurate, indications of 'the intensity 
of the luminescence emitted from a plurality of samples 
under test ^ 

According to the present invention we provide a lu- 
minescence measurement anrangement comprising 



a case means. 

luminescence detecting means, 

sample carrying means adapted to be located within said 
case and arranged to cany a plurality of samples. 

means anranged between said sample canying means 
said luminescence detecting means, said mask means in- 
cluding at least one luminescence transmiting aperture. 

said mask means and said sample canying means being 
arranged to be relatively movable. The sample carrying 
means may be adapted to receive and hoW a tray contain- 
ing a plurality of cup-like sample wells. The plurality, for 
example, may be on the order of 96 arranged in a rectilin- 
ear matrix array, having eight rows, and twelve columns. 



In particular embodiments of the invention the follOwino 
features may t>e included. 

Motion producing means may be provided in the case 
means to move the tray holder means in response to 
5 predetermined signals from a load position (which is also 
the unload position), wherein the tray holder means extends 
through an aperture in a front wall portion of the first wails 
to a plurality of internal positions in the base chamber Door 
means are provided on the front wail to close the aoerture 
W in the front wall for the condition of the tray holder n^s in 
the base chamber. In the pluraiity of internal positions of the 
tray hoWer means, each of the cup-like sample wells- is 
sequentalV aligned in a predetemiined sequence with the 
aperture in the top wail portion. A dwell time at each 
75 internal posrtion is provided by the motion producing means 
and dunng the dwell time, the luminescence emitted from 
tije one Oip^ike sample well in the aligned position witfi the 
aperture in the top wall position; is measured. The motion ' 
produang means is sequenced, to move the tray holder 
20 means a plujality of intemai positions in a known sequence 
and at a predetemnined rate. The total of ninety sixlampies 
in tills embodiment may be measured in. tor example, tinirtv 
secorKis, *^ ^ 

A luminescence detection means may be in tiie case 
25 means and has a lens means aligned witii the aperture in 
tiie top wail portion. The luminescence from the samples is 
transmitted through the lens means and. in this embodiment 
of the present invention, is dii-ected onto a prism which 

3o ntl^ '""i;'^^^^ a: photo-multiplier tube. The 
30 photo-multipl«r tube provides an output signal which is 
proportional to the intensity of tiie luminescence 

A display means, which, for example, may be a dioi- 
talized pnnter. receives the output signal after suitable am- 
pications and signal conditioning., and provides a detectible 
35- display, such as a digitaiized. numerical printed display 
wherein the numerical value printed is proportional to the 
intensity of tfie luminescence. It will be appreciated of 
course that otiier forms of display, such as light emiiting 
diode displays, graphic displays, or other displays, may be 
40 Utilized, as desired, is response^ to the maTn^eTth^ 
output signaL 

At the completion of the predetemiined sequence of 
internal positions, the tray holder means is moved to the 
loadMinload position, where it extends through the front wall 
45 portion so that the tray containing: the cup-like sample wells 
may be removed. The sequence of operations may be 

^^^^J^ ^ ^ holder means 

tor detection of the luminescence emitted therefrom 

. embodiments of the present invention. H may 

so also be desirable to provide a fluid dispensing airangemervt 
!!!.<f*^22®**°"r5'^'^' ^ '"spensing predetermined fluids 
mto the cup^ike sample wells. Such floids may be of the 
tWJe wh«h cause the luminescence to occur from the 
samples contained within the cup-like sample wells. Thus, in 
ss such «rrt)od«nents. It may also be desirable to inject orS 
more ofsu* fluids into the cup-like sample wells, imme- 
tf^'^"^ the time When it is in an intemaTpos^ 
a^ned ^ the aperture in the top wall portion. That is at 
fio ^ preceding cup-like sample well is aligned. 

?^"Vf„7y^'"i«^ '"to the next cup-Uke sample wS. 
The dwen tune during the detection and measurement of the 

th^fll^r^ "^"^^ ^"^^^ ""^ °f 
The above, and 6ther embodiments of the present 
^^"J^l^ """y ""'le^stood from the following 
detailed descnpfon. taken together with the accompanying 
drawi^s. wherein similar reference characters refer to Jm.^ 
lar elements throughout, and in which: 
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Ftgure l is a perspective view of one embodiment of the 
present invention; 

Figure 2 is a sectional view of the embodiment shown in 
Figure 1. with the internal structure removed to show the 
configuration thereof; 

Figure 3 is a sectional view along the line 3-3 of figure 2, 
showing the structure associated with the motion producing 
means of the present invention; 

Figure 4 illustrates a sample tray, containing the plurality of 
cup-like sample wells utilized in the practice of the present 
invention; 

Figure 5 is a view along the tine 5-5 of Figure 2 showing 
the structure as appearing therein; 

Figure 6 is a view along the line 6-6 of figure 5, illustrating 
the Geneva drive useful in the practice of the present 
invention; 

Figure 7 is a partial sectional view along the line 7-7 of 
Figure 6; 

Figure 8 is a partial sectional view along the line 8-8 of 
Figure 3; 

Figure 9 is a partial perspective view of a portion of the 
emt)odiment shown in Figure l ; 

Figure 10 is a view along the line 10-10 of Figure 9; 

Figure 1 1 is a partial sectional view along the line l l-i i of 
Figure 5 axyd partially in schematic form; 

Figure 12 is a partial sectional view along the line 12-12 of 
Figure 3; 

Figure 13 is a partial sectional view illustrating the calibra- 
tion light source useful in the practice of the present inven- 
tion; and 

Figure 14 is a functional block diagram, illustrating the 
operational controls of the present invention. 



Referring now to the drawing, there is illustrated in 
Figure 1 a perspective view of a prefen^ embodiment 
generally designated 10, according to the principles of the 
present invention, of an improved luminescence detecting 
and measuring arrangement The embodiment 10 has a 
case means, generally designated 12, having first walls 14. 
comprising a top wall portion 16. opposed side wall portions 
18 and 20. a front wall portion 22. and a back wall potion 
24 opposite the front wall portion 22. and a bottom wall 
portion 26 to define an enckjsed box-like base chamber 28, 
as shown on Figure 2. For structural suppoa a mounting 
plate 30 is coupled to the top wall portion 16. However, the 
mounting plate 30 does not extend to the front wall 22 as 
illustrated by the dotted line showing thereof in Figure 1. In 
the areas where the mounting plate 30 is coupled to the top 
wall portion 16, the unitary structure will t>e refen-ed to 
hereinafter as the top wall portion 16. 



The case means 1 2 also has second walls 32 defining 
an upper chamber 34. The second walls 32 are in the 
embodiment 10, hingedly mounted on the first walls 14 
along the top of the rear wail portion 24, to provide access 
5 to the upper chamber 34, and, therefore, are movable in the 
directions indicated by the double ended arrow 36 from the 
closed position as indicated in Figure 1 to an open position 
The top wall portion 16 of the first walls 14 has an uooer 
surface 38 in the upper chamber 34. and a lower surfa^ 
10 40 in the base chamber 28. . 

The front wall portion 22 of the first walls 14 has edges 
42 defining a tray receiving aperture 44 tiierethrough and 
the tray receiving aperture 44 in the front wall portion 22 is 
dosed by a door means 46. hingedly mounted on the front 
75 wall portwn 22 along the bottom edge portion 42a. fn Figure 
2. the structures contained in the base chamber 28 and the 
upper chamber 34 have been omitted for clarity in showing 
the structural arrar^gement 

Figure 3 is a sectional view along the line 3-3 of 
20 Figure 2. illustrating structure nwunted in the base chamber 
28. As shown in Figure 3. the top wall portion 16 (and 
mounting plate 30) have edges defining an aperture 48 
therethrough, A tray holder means, generally designated 50 
IS movably mounted in the base chamber 28. and as 
25 descnbed below in greater detail, has a toad position in 
whrch at least a portion of tray holder means 16 extends 
trough the tray holder receiving aperture 44 in front wall 
22 to allow positioning in the tray holder means 50 of a tray 
a)ntaining a plurality of cup-like sample wells, which contain 
30 the material to be tested for luminescence. 

Figure 4 illustrates a tray, generally designated 52 
having a plurality of cup-like sample welis 54 thereon As 
mounted in the ti-ay holder means 50, the open end of the 
cup-like sample wells 54 face upwardly toward the mount- 
35 ,ng plate 30. The plurality of cup-like sample wells 54 are 
arranged in a preselected anray. and. as illustrated in Figure 
4, compnse a rectilinear matrix having eight rows and 
twelve columns, for a total of ninety-six separate cup-like 
sample wells 54. Each of the cup-like sample wells 54 are 
40 sequentially positioned in an aligned relationship with the 
aperture defined by the edges 48 in the top wall portion 16 

In order to selectively move the tray-holder means, and 
thus the plurality of cup-like sample means in a predeter- 
mined sequence in alignment with the aperture defined by 
45 the edges 48. motion producing means, generally des- 
ignated 56 are prcr^ed and mounted on the top wall 
portwn 16. The motion producing means are operatively 
connected to the tray hoWer means for selectively moving 
the tray holder means between the toad (and unload) posi- 
50 tion wherein the tray holder means 50 extends through the 
tray hoWer receiving aperture 44 with the door 46 in the 
open position thereof to a plurality of internal positions 
within the base chamber. Each of the plurality of intemal 
positions of the tray holder means 50 corresponds to the 
55 alignment of one of the cup-like sample wells 54 with the 
aperture defined by the edges 48. 

.Referring again to Figure 3. the tray 52 has been 
omitted for clarity. The motion producing means 56 provides 
the movement of the tray hokJer means 50 in mutually 
60 perpendicular directions. To achieve this sequential move- 
ment in mutually perpendicular directions, the motion pro- 
ducing means 56 in general comprises first drive means 58 
and second drive means 60. The first drive rr>eans 58 
compnses a drive shaft 62 extending through the top wall 
65 portion 16 and rotates a first pulley 64 about a first axis 66 
A second pulley 68 is mounted on the top wall portion 16 in 
spaced apart relationship to the first pulley 64. for rotation 
about a second axis 70 which is substantially parallel to the 
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first axis 66. A first bett means 72 extends between the first 
pulley 64- and the second pulley 68 and Is movable 
therearound for the condition of rotation of tfie first drive 
shaft 62. 

The first guide rod means 74 is mounted on the lower 5 
surface 40 of the top wall portion 16 and is spaced- there- 
from a predetermined distance. The first guide rod 74 
extends substantially parallel to the plane containing the first 
axis 66 and the second axis 70. A first slide means, 
generally designated 76 is slidaWy mounted by. for exam- w 
pie, the first slide bearing 78 on the first guide rod 74 for 
sliding movement therealong in the directions indicated by 
the dout>le ended anrow 80. The first slide means 76 is 
coupled to the first belt 72, as indicated at 82, Movement of 
the first belt means 72 in the directions indicated by the ;5 
double ended annow 80 moves the first slide means 76 
along the first guido rod means 74. The tray holder means 
50, as (tescribed below in greater detail, is operatively 
coupled to the first slide means 76 for movement in the 
directions indicated by the double ended arrow 80. 20 

The second drive means 60 comprises a second rotat- 
aWe ^laft 84, extending through the top wail portion 16 into 
the base chamber 28 for rotation about a third axis 86. A 
third pulley 88 is mounted on the second drive shaft 84 for 
rotation therewith. A fourth pulley 90 is rotatably mounted in 25 
the base chamber 28 in spaced relationship to the thtrd 
pulley 88 for rotation about a fourth axis 92, which is 
substantially parallel to the third axis 86. A second belt 
means 94 extends between the third pulley 88 and the 
fourth pulley 90 for movement thereanxind. 30 

A second guide rod means 96 and a third guide rod 
means 98 are mounted on and spaced from the lower 
surface 40 of the top wall portion 16 in the base chamber 
28 -in parallel, aligned, spaced apart relationship, and par- 
allel to the plane containing the third axis 86 and fourth axis 35 ' 
92. A second sfide means 100 is slidabiy mounted on the 
second guide rod 96 by a second slide bearing 102 which 
is generally similar to the slide bearing 78. A third slide 
means 104 is slidabiy mounted on the third guide rod 
means 98 by a third slide bearing 106 which may be similar 40 
to the slide bearing 78. The second slide means 100 is 
coupled to the second belt 94 as indicated at 108 for 
movement therewith between the third pulley 88 and the 
fourth pulley 90 in directions indicated by the double ended 
arrow 110, which are mutually perpendicular to the direc- 45 
tions indicated by the arrow 80 described above. The tray 
holder means, as described below, is operatively connected 
to the second sfide means 100 and third slide means 104 
for movement therewith in the directions indicated by the 
double ended arrow no. 50 

, A fourth guide rod means 112 is coupled to the second 
slide means 100 and third slide means 104, and extends 
therebetween substantially parallel to the first guide rod 
means 74. The fourth guide rod means 112 moves in the 
directions in(ficated by the anow 110 with movement of the 55 
second and third slide means 100 and 104, re^)ectively. A 
fifth guide rod means 114 is coupled to the first slide means 
76. as incficated at 116, and the fifth guide rod 114 is 
mounted on the lower surface 40 of the top wall portion 16 
in the base chamber 28 and aligned in parallel relationship eo 
to the second guide rcxJ means 96 and third guide rod 
means 98. 

Fourth slide means, generally designated 1 18, is coup- 
led to the tray holder means 50 and siidingly mounted on 
tfie fourth guide rod 112 by a pair of spaced apart slide 65 
beanng means nsa and li8b. It will be appreciated of 



course, that a single slide bearing could be utilized for the 
fourth slide means lis, if desired. The slide bearings 11 8a 
and 118b move on the fourth guide rod means 112 in 
directions indicated by the arrow 80. 

Fifth slide means 120 is coupled to the tray holder 
means 50 and siidingly mounted on the fifth guide rod 
means 114 for sliding movement therealong in the direc- 
tions indicated by the arrow 110 and. In the embodiment 
10, the fifth slide means comprises a pair of spaced apart 
slide bearings 120a and I20b. It will be appreciated of 
course, that a single slide bearing could be utilized in pikce 
of the two spaced apart slide bearings I20a and I20b: 

Rotation of the first drive shaft 62 moves the first belt 
72 in the directions indicated by the arrow 80. thereby 
moving the first slide means 76 in the directions indicated 
by the anrow 80 and, since the fifth guide rod 114 is 
coupled to the first slide means 76. the tray holder means 
50 IS moved in the directions indicated by the first arrow 80 
Similarty, rotation of the second drive shaft means 84 
moves the second belt means 94 in the directions indicated 
by the arrow 110. and. because of the connections at 108 
to the second slide means 102, moves the tray holder 
means 50 in the directions indicated by the arrow no 

The first drive means 58 and second drive means 60 
further comprise means for providing the rotation of the first 
dnve shaft 62 and second drive shaft 84. Such rotation 
producing means may be various types of motors combined 
with various types of mechanical drives. For example a 
stepping motor may be utilized, a Geneva drive may 'be 
utilized, or the like. • 

Figure 5 illustrates a view along the line 5-5 of Figure 
2. showing the motion producing means for rotating the first 
dnve shaft and second drive shaa As illustrated in Figure 
5. the first drive shaft 62 is rotated by a Geneva drive 
means, generally designated 124. The Geneva drive means 
124 (s more fully illustrated in Figures 6 and 7. Figure 6 is 
a view along the fine 6-6 of Figure 5, and Figure 7 is a 
view along the line 7-7 of Figure 6. As shown, the Geneva 
dnve 124 has a motor 126 connected to a gear box 128 
which dnves a cam drive shaft 130 to rotate a cam plate 
132 upon which there is an upstanding drive pin 134 and 
support 136. The cam plate 132 rotates about the axis 138 
As the cam plate 132 rotates about the axis 138 the 
dnve pin 134 periodically engages slots 140 in a cam vJheel 
142 to rotate the cam wheel 142 in the direction indicated 
by the anow 144 for rotation of the cam plate 138 in the 
direction indicated by the anow 146. While the drive pin 
134 IS in driving engagement with one of the slots 140 the 
rotation of the cam plate 142 rotates the first drive shaft 62 
about the first axis 66. thereby rotating the first pulley 64 to 
move the first drive belt 72. When the drive pin 134 is free 
of the slots 140. as illustrated in Figures 6 and 7 the 
support member 136 engages the lobes 148 of the cam 
wheel 142 to provide support therefor to prevent rotation of 
the cam wheel 142. Thus, the Geneva drive 124 provides 
penodic and sequential movement of the fir^ drive belt 72 
followed by periodic and sequential dwell times, where there 
ts no rotation of the first drive shaft 62 and therefore no 
movement of the first drive belt 72. Such movement allows 
the sequential positioning of the plurality' of cup-like sample 
wells 54 m the tray 52 to be positioned in alignment with 
the aperture defined by the walls 48, 

For iUustrative purposes, the second drive means 60 
compnses a stepping motor 150 to rotate the second drive 
shaft 84 about the third axis 86. The stepping motor 150 is 
of awiventional design. It wilt be appreciated, however, that 
a Geneva drive may be utilized for both the first drive 
means 58 and the second drive means 60. Alternatively 
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stepping motors, such as stepping motor 150 may be 
utilized for Ijoth the first drive means 58 and the second 
drive means 60. In other applications, other forms of drive 
may be provided, as desired. 

Figure 8 is a view along the line 8-8 of Figure 3, and 5 
illustrates the mounting arrangements for the first, second, 
and third guide rod means 74, 96. and 98, respectively, of 
the motion producing means 56. Thus, while the third guide 
rod 98 is illustrated in Figure 8. the mounting of each of the 
first second, and third guide rods is similar, with such a io 
structure at each end thereof. The guide rod 98 is mounted 
on a block 160, coupled to the lower surface 40 of the top 
wall portion 16, and a screw means 162 extends through 
the guide rod 98. through the block 60. and threadingly 
engages the mounting plate 30, and, if desired, the top wall 75 
portion 16. 

Figure 9. illustrates a partial view, in perspective, of the 
tray receiving aperture 44. with the door 46 in the front wail 
22 in the open position. The tray holder means 50 has 
been omitted for clarity therein, 20 

Figure 10 illustrates the tray holder means 50 accord- 
ing to the principles of the present invention. As shown in 
Figure 10, the tray holder- means 50 comprises a generally 
box-like structure having a mask plate 170, having a plural- 
ity of walls 172 defining a pluraJity of apertures 174 thereth- 25 
rough. The number of the plurality of apertures in the mask 
plate 170 corresponds to the number of cup-like sample 
wells 54 contained in the tray 52. and are aligned therewith. 
The tray holder means also has opposed side wails 174 
- and 176 and a bottom plate 178. The bottom plate 178 has 30 
walls 180. defining an aperture theretiirough. to allow inser- 
tion of a tray support 182 tfierethrough. The tray support 
182 is mounted on a pair of spindles 184 and 186, which 
extend tiirough a plate 190, coupled to the bottom plate 
178. A pair of guide bushings 192 and 194 provide guid- 35 
ance for the spindles 184 and 186. A transver^ plate 196 
couples the remote ends of the spindles 184 and 186. A 
crank means, generally designated 198 is mounted on the 
plate 190. and coupled to the plate 196. and is an overcen- 
tered type crank means for raising and towering the plate 40 
182 by movement of the crank means handle 200 in ttie 
directions indicated by the double ended arow 202. In the 
up position thereof, tiie plate 196 is positioned adjacent the 
.bushings 192 and 194 and the cup-like sample wells 54 are 
closely adjacent the mask plate 170 and in alignment with 45 
the apertures 174 therein. The tray 52 may be toaded and 
unloaded from the tray holder means 50 when the tray 
holder means 50 is in a load posrtion, and extending 
through the aperture 44 defined by the edges 42 and tiie 
door 46 in the open position tfiereof, 50 

In order to detect and measure the luminescence emit- 
ted from each of the cup-Uke sample wells 54, a lumines- 
cence detection means 220 is provided in upper chamber 
34 mounted on the upper surface 38 of the top wall portion 
16, in regions adjacent the aperture defined by the walls 55 
48. Figure 11 is a partiai sectional view, partially in - 
schematic form, of the luminescence detection means 220. 
As shown on Figure 1 1. the luminescence detection means 
220 comprises a plug means 222. which, for example, may 
be a force fit into the aperture defined by the walls 48 and 60 
the plug means 222 has walls 224 defining a lens aperture 
226 therethrough in which a lens 228 is positioned. The 
lens , aperture 226 preferably has a nanowed portion 230 at 
the inlet thereto in the base chamber 28. and a cross 
sectional area of the narrowed portion 230 is preferably 65 
somewhat smaller than the cross sectional area of the cup- 
like sample wells 54. Luminescence emitted from each of 
the cup-like sample wells 54 is directed through the en- 



trance portion 230 of the lens aperture 226 and passes 
through the lens 228 as indicated by the arrows 232 and 
stnkes a prism 234, which redirects ttie luminescence as 
indicated by the arrows 236 into a photo-muliplier tube 238 
The photo-multiplier tube 238 generates a signal having a 
magnitude proportional to the intensity of the luminescence 
emitted from each of the cup-like sample wells 54 a 
substantially lightproof case means 240 surrounds the 
photo-multiplier tube 238 and prism 234 and the ptuo 
means 222 extends through the luminescence detector case 
240, as illustrated in Figure 11. 

In many applications, it is desired to add certain 
reagents to each of the cup-like sample wells 54 in order to 
cause the luminescence immediately prior to ttie positioning 
of the well in alignmem witti the plug means 222 Thus the 
cup-like sample well 54a in Figure 11 is emitting lumines- 
cence and ttie intensity ttiereof is being detected by ttie 
photo-muliplier tube 238. During such measurement ttie 
tray hokJer means 50 is stationary in ttie position illustrated 
in Rgure 11. The next cup-like sample well 54b is ttie one 
which will be measured next for movement of tiie tray 
holder means in ttie direction indicated by ttie arrow 80a 
When ttie cup-like sample well 54b is in ttie position as 
shown in Figure 11. reagents may be added ttiereto from a 
fluid dispensing means generally designated 250 and shown 
in schematic diagram fomi. The reagent is automatically 
injected in a predetermined amount ttirough ttie dispensing 
tube 252. when ttie cup-like sample welt 54b is in ttie 
position shown. Stivctures for sequentially dispensing one 
or more fluids in a periodic time sequence are well known 
and any of such devices may be utilized in connection witti 
ttie invention herein. If ttie tray holder means 50 is movinq 
in ttie direction indicated by ttie arrow 80b. ttien ttie cup-like 
sample well 54c would be ttie next one whose lumines- 
cence IS to be measured, and, consequentiy. ttie fluid 
dispensing means 250 dispenses tfie fluids at ttie position of 
cup-lfke sample well 54c illusti-ated in Figure 11, as shown 
by ttie dotted line showing of ttie dispensing tube 252. 

In ttie operation of ttie invention of ttie embodiment 10 
ttie second drive means, such as ttie stepping motor i5o' 
sequentially moves ttie tray holder means 50 so ttiat each 
of ttie eight rows of cup-like sample wells are sequentially 
aligned witti ttie aperture defined by ttie walls 48. In each of 
such positions defined by ttie second drive means, ttie first 
dnve means indexes ttie tray holder means 50 to each of 
ttie twelve column positions so tfiat each cup-like sample 
well 54 IS sequentially positioned for the luminescence 
ernitted ttierefrom to be detected by ttie photo-multiplier 
tube 238. 

As illustrated in Figure 3. position detection means 
260, 262. and 264 are provkjed to indicate ttie position of 
ttie tray holder means 50. For example, one position to be 
indK^ated may be ttiat occuning when the tray holder means 
50 IS in ttie load position ttiereot as described above To 
achieve a signal indk:ative of ttie load position, ttie position 
indicating means 260 and 264 are utilized. Figure 12 is ttie 
view along ttie line 12-12 of Figure 3. and illustrates ttie 
posrtion indicating means 260 and. it will be appreciated 
ttie position indicating means 264 operates in ttie same way 
to generate a position signal indicative of ttie load position 
of ttie tray holder means 50. As shown on Figure 12 ttie 
posrtion indicating means 260 has a photocell, generally 
designated 270, in which light is constantly emitted between 
the portions 272 and 274 ttiereof. An opaque tab means 
276 is positioned between ttie portions 272 and 274 when 
ttie tray holder means is in ttie load position for movement 
in the direction indicated by ttie arrow 80. Similarty a tab 
means 280 is mounted on ttie second slide means 102 and 
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pertorms the same function with third position indicator 264 
to indicate the load position for movement in the direction 
indicated by the arrow 1 10. In order to determine which row 
is in a position to be aJigned with the lens aperture 226. a 
rake-like position indicator 290. having a/temate opaque 
portions 292 and transparent portions 294 is coupled to the 
second sfide means 102 to engage the third position indica- 
tor 262 which generates the position signals desired. The 
third position indicator 262 is based at a different level from 
the tower surface 40 of the top waff portions 16 than the 
second position indicator 264. so that there is no interfer- 
ence therebetween, or with the tab means 208. 

In order to calibrate or in determining the functional 
status of the present invention, rt is prefen^d that a calibra- 
tion Oght source be provkJed which may be selectively 
energized to check the operatkwial condition of the embodi- 
ment 10. Figure 13 illustrates the stmcture associated with 
such a calibration light source, generally designated 300, 
which is coupled to the bottom wall 26 in alignment with the 
plug means 222. In Figure 13. the structure associated with 
the tray hoWer 50 and motion producing means 56 in the 
base chamber 28, has been omitted for darrty. The calibra- 
tion light source 30 has a source of light of. preferably, 
known intensity as indicated at 302. which is selectivefy 
energized prior to the testing operation of the present inven- 
tioa Light is emitted therefrom and passes through the 
same optical system described above for the detection of 
luminescence and into the photo-muiltiplier tut>e in order 
that operation thereof may be checked and/or calibrated for 
particular applications. 

Figure 14 is a functional bUxk diagram of the structure, 
controls, and signals utilized in the practice of the present 
invention. As shown on Figure 14. a signal pnacessor and 
interface 320 receives the various signals generated by the 
different portions of the present invention and provides the 
various signals for controlling the operation of the present 
invention. A program 322 generates the control sequence 
for the signal processor 320. The program 322 can. of 
course, define any desired set of sequential operations 
required for particular applteations of the present invention. 
The signal processor and interface 320 generates a motion 
control signal which is applied to the drive control means 
324. whfch generates the individual drive control signals 
' applied to the first drive means 58 and second drive means 
60 for controlling the movement of the tray holder means 
50. The position indk^ating means 260. 262. and 264 
generate the respective position control signals whk:h are 
appfied to the signal processor 320. The signal processor 
320 also generates the applk:abie control signal whk:h is 
appRed to the fluki dispensing means 250 when such flukJ 
dtspensir>g mear^ is utilized for controlling the dispensing of 
one or more fluids into the cup-like sample wells as required 
in partk:ular applicatkms. A keyboard 326 (illustrated pk:tori- 
ally on Figure 1) is also provided for manual input of 
desiced control signals to the signal processor 320, so that 
Preselected operatk>ns such as movenr>ent of the tray hokJer 
">eans 50. dispensing of flukis from the fluid dispensing 
means 250. operatkw of the calibratkDn light source means 
300. or the fike. may be done manually, independent of the 
stetus of the program 322. 

A visual display, such as an LED display 328. may be 
provkJed. and is also illustrated pictorially on Figure 1. The 
display 328 provides a visual indication of any desired 
function or process indicative of the stete of the varkxjs 
functkwis of the invention. A printer 330 is also provkied 
and Illustrated pictorially on Figure 1. for provWing a digi- 
talized printout of. for example, the signals generated by the 
photo-multiplier tube 238. 



The photo-multiplier tube 238 receives the lumines- 
cence signal emitted from the cup-like sample wells and 
generates an output signal, having a magnitude proportional 
to the intensity of the luminescence signal. The photo- 
5 multiplier output signal is applied to an amplifier 332 and the 
amplified signal is applied to a signal conditioner 334 The 
signal conditioner may be of any desired type, depending 
upon the particular application and the particular types of 
displays required in such an application. For example 
10 where a digitalized output record is provkied by the printer 
330. the output from the signal conditioner is fed into a 
samplemofd analog to <Sigm converter 336 to convert the 
output signal from the signal conditioner 334 from an analoq 
tea digital signal whrch is then applied to the sigriS 
75 processor 320 and the printer 330 prints the corresponding 
digitalized signal for each luminescence detected The sio- 
nal conditioner 334 may. if desired, include a means for 
denving an anatog signal having a magnitude proportional to ' 
the square root of the magnitude of the s^nal from the 
20 amplifier 332. In some appIk:ations. this is desired to ex- 
pand the magnitude of the signal from comparativeV tow 
intensity himinescence signals and correspondingly com- 
press the magnitude tor high intensity luminescence signals 
Surtable controls, if desired, may be included in the analog 
25 to digital converter 336 to square the signals obtained, and 
thereby put such signals into a linear relationship 

From the above, it can be seen that there has been 
provided an improved luminescence detection and measure- 
ment anangement which provkies for the rapkj and ac- 
30 curate measurements of the luminescence emitted from a 
plurality of luminesence emitting samples. 
The following* prior art is referred to: 
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1) "Luminescence Review." Bulletin 203. February 1983 
published by Turner Designs, Mountain View. California, 
including the annotated references cited tiierein; 

2) -Cliriical Chemistry." Volume 25. No. 9, September. 
1979, Journal of the American Association for Clinical 
Chemistry, pages 1531 through 1546. inclusive. 

-Analytical Luminescence. Its Potential in the Clinical L.ab- 
oratory," and the bitrftography cited therein; 

45 3) -Luminometry." published by Tumer Designs. Mountain 
View, California; and 

4) -luiminometry Components and Automation Accesso- 
nes. published by Tumer Designs, Mountain View. Califor- 
50 nia. 
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Ctaims 

1- A luminescence measurement arrangement comprising 
a case means. 

luminescence detecting means. 

sample carrying means adapted to be located within said 
case means and an-anged to carry a plurality of samples. 

mask means arranged between sakJ sample carrying means 
said luminescence detecting means, said mask means in- 
cluding at least one luminescence transmiting aperture 
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said mask means and sard sample carrying means being 
arranged to be relatively movable. 

2. A luminescence measurement aaangement according to 
Claim 1 in which the sample canying means comprises tray 
means having a plurality of cup-like sample wells. 

3. A luminescence measurement arrangement according to 
Claim 1 or 2 In which the sample carrying means and the 
mask means are relatively movable between at least one 
first position in which at least one sample is aligned with at 
(east one aperture and a second position in which the 
sample canrying means is spaced from the mask means. 

4. A luminescence measurement anangenrrent according to 
Claim 2 or 3, wherein: 



5. A luminescence measurement arrangement according to 
any of Claims 1 to 4. wherein: 

said sample canying means and said mask means are 
movable together for said sample carrying means and said 
mask means in said first position thereof in second direc- 
tions different from said first direction, to a plurality of 
measuring positions with respect to the luminesence detec- 
tion means, whereby the plurality of samples are sequen- 
tially positioned with respect to the luminescence tjetection 
means, to provide the sequential and selective detection 
and measurement of the luminescence emitted from the 
samples. 

6. A luminescence measurement anrangement according to 
Claim 5, wherein: 

said second directions are in a plane substantially per- 
pendicular to said first direction, 

7. A luminescence measurement arrangement according to 
any of Claims i to 6 wherein motion producing means are 
provided for relatively moving said sample -canying means 
and said mask means. 

8. A luminescence measurement arrangement according to 
any of Claims 1 to 7 wherein said mask means comprises a 
wall separating a first chamber for said sample carrying 
means and a second chamber for said luminescence de- 
tecting means. 

9.. In a luminscence measurenrtent arrangement, the im- 
provement comprising, in combination: 

a case means, having walls defining a cavity; 

tray holder means movabty mounted in said case means 
and having a k»ad position extending external ^d case 
means and movable to a plurality of internal positions in 
said case means, said try hoWer means for receiving a tray 
having a plurality of cup-like sample wells in a predeter- 
mined spaced array; 

motion producing means mounted on said case means and 
operatively connected to said tray holder means for selec- 
trveV moving said tray holder means between said load 
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the cross sectional area of each of said mask apertures in 
said mask plate means substantially corrBsponds to said 
cross sectional area of each of the open ends of said cup- 20 
like sample wells. 



position to said plurality of internal positions, whereby the 
plurality o^ cup-like sample wells are positioned in a pn^! 
detemained sequence in predetermined positions in said 
case means; 

luminescence detection means mounted on said case 
means ir, luminescence receiving relationship to the plurality 

emmed from one of the plurality of cup-like sample we^s^ 
each of sard plurality of internal positions thereof, and 
generating an output signal having a magnitude proportional 
to the intensity of the detected luminescence; 

display means for receiving said output signal from said 
luminescence detection means and providing a deL^e 

tSZ^T^T "^"^ ^^^-^ 

10. A luminescence measurement arrangement accorxJing " 
to any of Claims 1 to 9 wherein; ^'umg 



the case means, has first walls comprising a top wall 
person, opposed side wall portions, a front w^I portion, and 
a back wall portion, said first walls defining a ba^cha^ber 

chamber separated from said base chamber by said top 
wall portion of said first walls; ^ 

said top wall portion of said first walls having an upper 

base chamber, and said top wail portion having edge walls 
^^Cl'n ^ .T''"'^ therethrough, providing communication 
between said base chamber and said upper chamber; 

^LlT^ wall portion of said first wails having edges 
defining a tray holder receiving aperture therethrough pro- 
viding communication between said base chamber and re- 
gions external thereof; 

40 tray holder means movably mounted in said base chamber 
and having a load position extending through said trav 
reviving aperture in regions external said base chamber 
and rnovable to a plurality of internal positions in said base 
Chamber, said tray holder means for receiving a tray havinq 
sp^Sa^' """'"'^ "^"^ a'prede^S 
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motion producing means mounted on said top wall portion 
50 ^L^T^- '^^^ to tray holder means for 
^f^^ "^"3 '"eans between said 

toad pos.Uon to said plurality of internal positions, hereby 
ttiep^uralrty of cup-like sample wells are positioned in a 
pn^temuned sequence in an aligned condition with said 
aperture m said top wall portion; 

detection means mounted on said top wall 
p^n for detecting the luminescence emitted from one of 
me plurality of cup-like sample wells in an aligned condition 

Of said plurality Of internal positio^ 
thereof and generating an output signal having a magnitude 
proportional to the intensity of the detected lumines^^ 

65 him"!^^ -"eais 'or receiving said output signal from said 
65 luminescence detection means and providing a detectible 
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. 11. A tuminescence measurement arrangement accordrng 
to any of Claims 6 to 10, wherein: 

said drive means further comprises a first drive means for 
moving said tray holder in first directions of said mutually 
perpendicular directions, and a second drive means for 
moving said tray holder means in said directions of said 
mutually perpendicular directions. 

12. A luminescence measurement arrar>gement according 
to Claim 11. wherein: 

at least one of said first drive means and said second drive 
means comprises a Geneva drive means. 

13. A luminescence measurement anrangement according 
to claim 11 or 12, wherein: 

said first drive means and said secorxJ drive means further 
comprise load position indicating means for detecting said 
tray holder means in said load position thereof, and gen- 
erating first portion signals jn response thereto. 

14. A luminescence measurement an-angement according 
to claim 13» wherein: 

at least one of said first and second drive means further 
comprises internal position detection means for detecting a 
preselected numl)er of said plurality of internal positions of 
said tray holder means and generating second position 
signals in re^x)nse thereto. 

15. A luminescence measurement arrangement according 
to any of Claims 1 1 to 14, wherein: 

said first drive means further comprises: 

a first Geneva drive means mounted on said upper surface 
of said top wad portion in said upper chamtjer. and having a 
rotatable first drive shaft means extending through said top 
wall portion into said base chamben 

a first pufley and a second pulley rotatably mounted on said 
lower surface of said top wall portion in said t>ase chamber, 
and in spaced apart relationship, for rotation about a first 
axis and second axis, respectively, said first pulley mounted 
on said first drive shaft for rotation therewith; 

first belt means around said first pulley and said second 
pulley, and movable therearound for the conditrcin of rotation 
of said first pufley; 

first guide rod means mounted on. and spaced from, said 
lower surface of said top wail portion in said base chamber, 
and aligned substantially parallel to the plane containing 
said first axis and said second axis; 

first slide means, slidaWy mounted on said first guide rod 
means and coupled to said first belt means for movement 
therewith between said first pulley and said second pulley, 
in said first directions of said mutually perpendicular direc- 
tions; and 

said tray holder means operatively connected to said first 
slide means for movement therewith and/or said second 
drive means further comprises: 

a second rotatable drive shaft, extending through said lop 



wall portion from said upper chamber to said base chamben 

a third pulley and a fourth pulley, rotatably mounted on said 
lower surface of said top wall portion in said base chamber 
5 for rotation about a ttirrd axis and a fourth axis, respectively, 
and said third axis and said fourth axis in a plane substan- 
tially perpendicular to the plane containing said first axis and 
said second axis, and said ttiird pulley mounted on said 
second drive shaft for rotation therewitir 

70 

second belt means around said third pulley and said fourth 
pulley for motion therearound for the condition of rotation of 
said third pulley; 



75 



20 



30 



35 



45 



second guide rod means and third guide rod means moun- 
ted on and spaced from said lower surface of said top wall 
portion , in said base chamber in parallel, aligned, spaced 
apart relationship and parallel to the plane containing said 
third axis and said fourth axis; 



second slide means, slidably mounted on said second guide 
rod means and coupled to said second belt means for 
movement therewith, between said third pulley and said 
fourth pulley, said second directions of said mutually per- 
25 pendicular directions; and 

said tray holder means operatively connected to said sec- 
ond slide means for movement therewitii. 



•16. A luminescence measurement anrangement accordinq 
to Claim 15, wherein: 

said nation producing means further comprises: 

third sTide means, slidingly nrujunted on said third guide rod 
means for hiding movement thereaiong; 

fourth guide rod means coupled to said second slide means 
and said third slide means, and extending therebetween 
and said fourth guide rod means substantially parallel to 
said fi.rst guide rod means for movement with said second 
and third slide means; 

fourth slide means, coupled to said tray holder means and 
slidingly mounted on said fourth guide rod means for move- 
ment therewith; 



fifth guide rod means, coupled to said first slide means and 
extending therefrom in a direction substantially parallel to 
50 said third guide rod means and said fourth guide rod 
nr>eans; and 

fifth sfide means, coupled to said tray holder means and 
slidably mounted on said fifth guide rod means for move- 
55 ment thereaiong. 

17. A ktfntnescence measurement anangemenl accordinq 
to Claim 16. wherein: 

60 said second drive means further comprises: 

a stepping motor means mounted on said upper surface of 
said top waU portion in said upper chamber for rotating said 
second drive shaft 

65 

18. A luminescence measurenr^nt arrangement according 
to Claim 16, whereia- 
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said second drive means further comprises: 

a second Geneva drive means, mounted on said upper 
surface of said top wall portion for rotating said second 
dnve shaft 

19. A luminescence measurement arrangement accordinq 
to any of Claims 11 to 18, wherein: 

said motion producing means further comprises drive control 
means for selectively energizing said first drive means and 
said se(»nd drive means to selectively rotate said first drive 
Shaft and said second drive shaft, whereby said tray holder 
« selectively moved in said mutually perpendicular 

to°«^ Ji'^J"®^"? .measurement arrangement according 
to any of the preceding claims, wherein: ■ 

to bSim "^"'^"^ according 

said luminescence detection means further comprises: 

plug means having walls defining a lens aperture thereth- 
rough mounted in said aperture in said top wall portion and 
having a lens means therein for transmitting said lumines- 

^^P'® ^''Qied relationship 

to said lens aperture into said upper chamber; 

prism means for receiving said luminescence from said lens 
means and directing said luminescence to said photo-mult,- 
pner luDej and 

Sill !1T ^ ^'^'^'^'"9 ^ai«J photo-multiplier tube 
from ambient light external said light shield means. 

to clL'st^r^.^ measurement arrangement according 

said lens aperture in said plug means has a smaller cross 
section area than each of the cross section areas of the 
open end of the cup-like sample wells; and 

one of said plurality of said cup-like sample wells aligned 

^ ^""'^ ^' ^ °* ^'^ *"'emal positions of 

said tray holder means; and 

said tray holder means further comprises: 
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mask means mounted thereon and having a wall defininn « 
P^rality Of mask apertures therethrough said pSl 
mask apertures corresponding to the num^r of the SL?alii 
ofcup-like sample wells in the tray, and one 

^'^"^ With each of the i-,ike ^ple 
and hav»,g a cross sectional diameter sub^tiSl^r 
responding to the cross sectional area of the cup-'J^ s^^ 

'° .-^r.s^-.r=errmsr^^ 

f?«,^nf'?*r^"'* measurement arrangement according 
to any of Claims 10 to 23. wherein: «>^ra,ng 

said motion producing means further comprises: 

sequencing means for receiving said first position signals 
^ said second position signals and selectk^V cinS^ 

fo-4TJ:%^,-^-r:-^^^^ according 
said display means further comprises: 

SX'"^!"" sequentially providing a digitalized printed 

t^^l T'^'"^ 'P '"'^"^ °f luminescence d^ 
tected from each of the cup-like sample wells. 

26. A luminescence measurement arrangement accordino 
to any of the preceding daims. and further^compns^^ ^ 

l"il?r"^r° oP^^t^ly connected to said case 

means for selectvely dispensing predetemiined oneor ^ 
fluids in a predetemtined time sequence into 1^ 07^ 

cup-like sample wells. 

to di' S":^ ^^-9^-"* — 

said fluid dispensing means dispenses fluid into the cup-like 
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